Alterations of intracellular calcium concentration and nitric oxide generation in pulmonary artery endothelium after subarachnoid hemorrhage of the rabbit.
The present study was designed to investigate whether endothelial intracellular calcium concentration ([Ca(2+)](i)), endothelial nitric oxide synthase (eNOS) activity and nitric oxide (NO) generation altered in association with impaired endothelium-dependent relaxation (EDR) in pulmonary artery (PA) specimens from experimental subarachnoid hemorrhage (SAH) rabbits. Injecting non-heparinized autologous arterial blood into cisterna magna induced the SAH. Simultaneous measurements of endothelial [Ca(2+)](i) and isometric tension of PA specimens were performed using fura 2. The subjects included normal control rabbits (group N), SAH rabbits with normal EDR (group A) and with impaired EDR (group B). When treated with 10(-7) M acetylcholine (ACh), endothelial [Ca(2+)](i) was significantly lower in group B (74.1+/-8.5 nM) than that in groups A (153.0+/-28.0 nM, p<0.05) and N (184.8+/-27.8 nM, p<0.01). Basal and ACh-stimulated cyclic GMP productions as a marker of NO generation were also significantly (p<0.005) decreased in group B as compared to those in the other two groups. Meanwhile, there were no differences in eNOS activity per se among the three groups. These results suggest that the attenuated endothelial [Ca(2+)](i) elevation leads to the impaired NO generation in PA endothelium, which in turn impairs the EDR and possibly increases the vascular resistance of PA following SAH.